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Technical Field: 

The present invention relates to magnetic tape having optical seivo tracks. More 
particularly, it relates to magnetic tape having optical servo tracks on the side opposite to the 
magnetic recording side. 

Background Art: 

The recent expanding scale of the computer network and the importance of security 
for data management have been increasing the demand for magnetic tape having an increased 
recording capacity for use as a medium for data backup. Approaches to high recording 
capacity are divided into improvement on recording density and extension of the tape length. 

Since the tape length that can be put in a tape cartridge as wound is the upper limit of 
the recording capacity, extension of the tape length for increasing the recording capacity 
cannot be achieved but by reducing the tape thickness. Therefore, an increase in recordmg 
capacity attained by this approach is of necessity limited. With respect to the method of 
increasing a recording density, it is known that magnetic tape has a lower recording density 
than a hard disc drive. Serpentine type magnetic tape particularly has a low recordmg 
density, which is due to the low track density. On the other hand helical scan type magnetic 
tape is known to have a higher track density than the serpentine type magnetic tape. This is 
because the magnetic tape of helical scan type uses a servo tracking system called automatic 
track finding (ATF). 

A servo tracking system has also been adopted to serpentine type magnetic tape to 
improve the track density. Methods that have been proposed as such a servo tracking 
system include an embedded servo system, in which servo signals are written on the same 
track as the data track on the magnetic recording surface, and a system in which a track 
exclusive to servo signals is provided on the magnetic recording surface. Japanese Patent 
Publication No. 82626/95 proposes a tracking system particularly useful where the pitch of 
data tracks is as small as several tens of microns, in which a dedicated track for servo 
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information is provided on the magnetic recording surface, and a plurality of servo signal 
reproduction heads are used to read the servo signals for tracking. According to this 
technique, however, the number of servo signal reproduction heads must be increased as the 
number of tracks increases. In order to avoid this, the servo track should be increased. 
5 Like this, conventional servo tracking systems use the same side of magnetic tape as used for 
data recording, which results in reduction of the data recording area. This problem is 
conspicuous in the servo tracking system of Japanese Patent Publn. No. 82626/95 when a 
track density is as high as about 30 tpmm (tracks per mm) or even more. 

Disclosure of the Invention: 
10 Accordingly, an object of the present invention is to provide magnetic tape which is 

capable of servo tracking without reducing the data area. 

Another object of the present invention is to provide magnetic tape having an 

increased track density. 

Still another object of the present invention is to provide magnetic tape having a high 

15 recording capacity. 

As a result of extensive investigation, the inventors of the present invention have 
found that magnetic tape accomplishing the above objects can be obtained by incorporating 
specific fine particles into the backdating layer of the magnetic tape and forming specific 
voids in the backdating layer to make the backdating layer capable of forming servo 
20 tracks. 

Completed based on the above finding, the present invention accomplished the above 
objects by providing magnetic tape comprising a substrate, a magnetic layer provided on one 
side of the substrate and a backdating layer provided on the other side of the substrate, 
wherein the backdating layer comprises a binder and fine particles having been dispersed in 
25 the binder and being capable of irreversibly changing in color on oxidation reaction, and has 
a sufficient number of microvoids of sufficient size to supply sufficient oxygen to cause the 
oxidation reaction. 

Brief Description of the Drawings: 

Various other objects, features and attendant advantages of the present invention wffl 



be better understood from the folding description and the accompanying drawings, in 
which like reference characters designate like parts and wherein: 

Rg. 1 is a schematic view showing the structure of one embodiment of the magnet* 

tape according to the present invention. 

Rg. 2 schematically illustrates a method for forming a color change pattern by 

irradiating a backdating layer with light beams. 

F fg. 3 is an enlarged partial view of the backdating layer irradiated with bght beams 
Rg, 4(a), 4(b), 4(c), and 4(d) schematically illustrate a method for carrymg out 

servo tracking by a push-pull method. 

Rg. 5 schematically shows another color change pattern (corresponding to Rg. 3). 

Best Mode for Carrying out the Invention: 

The magnetic tape of the present invention will be described with reference to he 
referred embodiments thereof by referring to the ^^^^^^ 
a schematic view showing the structure of an embodiment of the magnet, tape accordmg to 
th e present invention, Rg. 2 schematically illustrates a method for forming a color change 
pattern by irradiating a backdating layer with light beams, and Rg. 3 is an enlarged parUal 
plane view of the backdating layer irradiated with light beams. 

Magnetic tape 1 of the embodiment shown in Rg. 1 comprises a substrate 2 having 
pr ovided thereon an intermediate layer 3 and a magnetic layer 4 as a top layer aiming the 
intermediate ,ayer 3. The substrate 2 has on the other side a backdating layer 5. 

The magnetic tape 1 shown in Rg. 1 is used for a serpentine recording system. The 
magnetic layer 4 has a plurality of data tracks in parallel with the running direction of the 
Tagn ape 1. On use, a head unit having a predetermined number of magnetic head. is 
Zed acrds the magnetic tape 1, switching among data tracks, to record or repro ucc ^ 
on the data track drresponding to each magnetic head. Servo tracking . earned out » 
that each magnetic head may be positioned on a right data track on switching among 
tracks or during recording or reproduction. 

Tbe baling >a y e, 5 is fonned of a btade, having disced -herein fine paries 
, hal change „s co.o, ineversib., on beingosidized. OaidaHon region of .he fine paries 
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specific smrdl arc. is ^ — • «■» ■ " Wa,a " 0 " Wm ' ,,8, " 

such as a laser beam. 

The m anner of irradiating the backing layer 5 with a light beam to oxidize the 
fine particles is explained by referring to Fig. 2. ■ 

As shoven in Bg. 2. . phrran,, of k. beams 4! arc em,.,* n, 
,espec,ivc k. bgh, soo,ces 40 aligned a, present m,cnra>s a^oss d. vno.h rbrecon of 

,h. to. beams 41 undergo coda,*, region **» oxygen prea«., » » and change - . xtar. 
«. bradiaUon conoid whh ,hc iase, beams 4! are co„,ro»ed so ,ha, to «* - ^ 
«, occor ovc, d. who* .hidmeas of .he beadiaKd psn of ft. badeco,„ng fcy« 5. T* 

cob, change pauen, fonned in ,bis p»Uote embodimen, is composed of a plnraMy of 
ImoJJs of prescribed ««.b a»ng ,be mngi.odb.a, of - ^ ^ 

as .» Hg- 2. The wid,h w of each boa of ,he colo, change P»„.rn 10 - J to 

degree of coior cbsng. in .be .hiehness dbec,io„ o, ,hc bachcoa.mg a,., 5 

JL M is prafe-biy 0.25 ,o 30 pm. F—, 1 .o 25 pm, ^ ™£< - 
preferably 0.02 ,o 2 W, pardenlarly 0.02 ,o 0.5 W. The oolo, change paUern 10 ^* 
magnified. 

Hg. 3 is ,efened .0 fo, going in.o de,aus of .be coio, change psuenUhus tad 
The color change pa.tens 10 is comprise, of araigh, ones having » prescribed vrnhh » 
pJel o each Cher in ,he ^MM obecrion of .he magne,* ,ape l and 
"Jed J* in ,he widU. direcUon of .he magnet up. 1. Tb. — 
is formed over .he »ho1e leng* of .he magne,ic ,ape 1. The Colo, change paUen. 10 - 

Lver 4 ma, ha carted on, based on ,he op-ical informaUon provided from , he «*, hangc 
, sue™ 10 As s,.,ed above. »hne .he d». «*. on .he magna* Uv» « „ *- orm* 
L parage, ,„ ,he ta*** direct of .he magneUc ,ape 1 sanDarfy . * «* 
pJL 10, .he revive posirionrd .eiaUonship *— «»■ — - CO "" ^ 
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pattern 10 is not particularly limited 

The opucal con.,as, made by .he above-described color change pa«ern 10 Modes a 
con,,*, of i„,e„si,y of uansmiucd hgh. when ligb, of prescribed »sve,e„g,h . «*. - 
,he com, change P»uern 10 and a conrras. of in,.ns>„ of reared hgh. when hgh. of 
5 prescribed wavelenglh is incidenr on rhe color change pauern 10. 

Where .he conrras, of .ransmiued ligb. imensir, is osed for servo .racking, .he 
in.ensi.y of .ransmiued hgh. la deeded .o condoe, sen. ..aching by ,n oprica. senm . ««t 
snch as a posh-pnh merhod or a .hrecbeam me,hod. ,n nsing .he ^'"^^ 
huensi,,. .he im.»ri.y of refleced hgh, is de,ec,.d ,0 carry on, sen. , *« *™ 

,„ described servo 5 ys,.m in ,he simile, manner. The opucal se,v„ sysums, snch ns s f* 
pnh me,hod and a .hrce-beam mc.hod, „c .echnirmea commoniy employed fo, achrevmg 
servo tracking in various optical discs. 

Servo .racking based on ,he d.,ec,ed in.ensi,, of .ransmiued hgh, by, f», example, a 
pnsh-pnh me,h„d is described by ,cfe„ing ,o E g. 4. As shown h, Hg 4(a), *» - ~£ 
15 Lm . ligb, sonrce 30, snch as a semicondnco, lase,, which » plaeod ,o face -he 

of ,he paper, condensed .hroogb a lens 31 ,0 a prescribed been, dramce,. and en,«s *. 

color c hlg pauen, 10 formed on ,he backcoa.ing layer 5. The be™ dam.,e, . sbgb* 

laller JL ,hc hoe wid.h of ,he cok,, change pauen, 10. The i»,e„si,y of ,h. hgh, havmg 
20 ZZ, 1— .mongh -he colo, change pauen, 10, ,he sobs«a,e 2 (no, £ 

in.ennedia,. laye, 3 (no, shown), and ,he mngncic layer 4 (no, shown), c, .,a»s,m,Urf 
hgh, is deuc,* by a de,ec,„, 33. The uansmiucd hgh, imensh, » convened .0 
efec.ricnl signals and sen, ,o . servo hacking processor 34 The ^ <* «« 
, ians mi„ed hgh, beam inunsi,, Is peocessed in ,he sen. uaclong pnrcesso 34. If .be 
„ 2* buenshy disp^ys M««ml symmeuy abon, ,he ce„,e, line of ,h. W. ■ me- ,ha, 
,he beam 35 is ineiden, on .he cen,e, Ime of ,he colo, change pauen, 10 as shown m F,g 
m This s,a,e is an "on-hack- s,a,e, ,ha, is, .he magnet head is pmp*,!, posUKmed on 
TJZ* of layer. « -be beam m,^,, lacks bil«c,a. s^ u, 

i: ,he ee„.e, hne of beam, 1, indices ,ha„be beam 35 ^^ iTZ, 

• r- A/^^rfift This state is an off-track state, tnai 
30 line to either left or right as shown in Fig. 4(c) or (d). This 
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is, the magnetic head is not property positioned on the data track * ^ ^ 
Tnen the servo tracking processor 34 gives a drive 35 of the m agnetic head 36 rnstru tons 
to move the magnetic head 36 to a proper position as shown in Bg. 4(a). As a result, the 
magnetic head 36 is properly positioned by the drive 35 to restore the "on-track» state. 

As shown in Bg. 3, the line width w of the color change pattern 10 is preferably 0.25 
to 50 urn. If the line width w is smaller than 0.25 urn, optical detection of the color change 
pattern may be disturbed because it is difficult with the state-of-the-art technique to 
condense the beam sufficiently. If the line width w exceeds 50 urn, the density of the color 
change pattern 10 unfavorably decreases where the pattern is comprised of a large number of 

to lines as illustrated in Bg. 3. Therefore, the above- described range is preferred. A stffl 
preferred line width w of the color change pattern 10 is 0.25 to 30 p.m, parttcularly 0 8 to 
25 urn. in the present invention, it is preferred to use transmitted light for servo trackrng. 
in that case, it is preferred for the whole magnetic tape before color change (the ^magnetic 
layer, the intermediate layer, the substrate, and the backdating layer as a v,hole) has a hgh. 

15 transmission of 15 to 40% for servo tracking. 

While depending on the number of the lines forming the color change pattern 10, it is 
preferred that the pitch p of the color change pattern 10, i.e., the pitch of the adjacent color 
change lines be not less than the width of the data track formed on the magne.tc layer 4 and 
be an integral multiple of the width of the data track. 

The color change pattern 10 may be arranged over the whole width of the magnetic 
tape 1 at prescribed intervals as shown in Bg. 3, or in part of the width of the magneUc tape 
10 For example, a plurality of Unes spaced at prescribed intervals may be arranged « he 
central portion or either one of side portions of the tape in the width directum. Further, a 
plurality of lines spaced a, prescribed intervals may be arranged in two or more pomons of 
25 the magnetic tape 10 in the width direction. For example, two groups of hues (each group 
consist! of at least one Une, and the groups may consist of the same or different number of 
lines) can be arranged on each side portion of the tape; two groups of hnes (each group 
consists of at least one line, and the groups may consist of the same or ^™ber 
Unclean be arranged on the central portion and one ofthe side porttonsof the tape, ort* 
30 groups of lines (each group consists of at least one line, and the groups may constst ofthe 
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„ „, M nonrber of N - * »"•- °° * """" P °' U °" , T^c 
Zion of the ..pe. >n m — . - — ° f ,h ' *- ° P "* / 

£2 io is jJL* . —« <** !-««» *» ° f ^ "" s " e " C ,ay " 4 ' 

The baehcoating *. 5 htts tnfcrovoids the number and *. - of which « 

s„«e„. fo, soppiyhtg -W- — - — - °***Z^l tZ 

above-descibed fine particles. Oaygen is suppfied .hrongh .he nncrovotds .o .he who* 

ordda.ion .eae.io„. As . .«=»», *«« is fonoed a color change partem »^ 
Tffieien. optical The Avoids .nay.be either open pores ^ ^ 

sic, of L backing ieyer 5 - ciosed pore, which etds, buide .he 
snd see no. exposed on ,he snrf.ee. However, if .here are .oo m», ciosed pore 
^ L" vTns panic* snch as the ahove-described fine particles and , bn.de, pe, nn» 

insufficient o, make .he ftbn s,,eng.h of .he bachco,.i»g to- 5 _dft-L 
h te preferred .ha. .he microvoids are open pores o, most of .he rntcrovords are open po» 
" long as ,h« co„„as.s of .he co to , change partem and .he fibn strength of he 
As long as in is no. a. aB problenrarical rhal ihe nncrovords 

backcoaling layer 5 retain sufficrent levels, it IS nor a y 

exist in a closed state. 

Microvoids can he fomred in the baehcoating layer 5 b, controihng the weigh, ra,* 
of the 1 anroun, of vanons particles heteinrrfter described (ie., the total amoon. » rt 
£1 ^ pTwes contsbteo in the backing ,aye, 5) to the lota. 
J*, a binder, a hardener, etc. (herehrailer referred to aa P/B rarto). WB 

40% by volume, particularly 10 to 35% by volume. 

The diameter and volume of the microvoids are measured by a nitrogen adsorption 

method according to the following procedure. "BELSORP 36" manufactured 

0 A high-precision automatic gas adsorption apparatus BELSORP 3o 
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by Nippon BeUICK. is used as measuring equipment. 

A piece measuring about 100 cm' is taken ou, of a magnetic tape havmg only the 
baclccoating layer side left on the substrate (i.e., a magnetic tape from which the magnet* 
]ayer 4 and the intermediate layer 3 have been removed), which was used as a sample o 
Measurement. H>e sample is sealed into a sample tube. Nitrogen havmg a punty of 
99.9999% and helium having a purity of 99.99999% are used as an adsorbmg gas and 

carrier cas. respectively. . 

The sample is allowed to stand a. room temperature for 1 hour (reached degree of 
vacuum: 0.2 .o 0.4 Pa) prior ,o ,he measurement, and .he„ measutemen, is made a. an 
adsorption tempemtur. of 77 1C The measurement mode is an thermal »dsorp.»n- 
deso^rion mode. The measuring range is from 0.00 .0 0.99 in ,enos of telmtve pressure 
(P/P ) and the equilibrating lime is 300 seconds for every relative pressure. 

£ distltion of the measured void diameters is emulated b y a DH (Dollimo,. * 
Hea!) method and coined. Prior to the measurement of the sample, measurement * 
made on graphho ebon availab* from NPL (National Physical U« an 
mtemational standard samp!, (proof value: m>/ E » — « >™ 

piston and accuracy of measurement a,e »i.hin 2% and withtn 5%, .especttvely. No 

voids are present in the substrate. 

The terminology "(void) diameter" as used herein means the void d,ame,er a winch 
the distribution curve obtained from the measurement of void diameter reaches the 
raaxiraura peak (the highest frequency in the distribution curve). 

The "void volume" is a value obtained by dividing the total volume of the microvoids 
calculated by the above-described DH method by the volume of the backdating layer (the 
product of the thickness and the area) and multiplying the quotient by 100. 

The above-described fine particles are now described in detafl. 
Any fine particles that undergo irreversible color change on being oxitoed can be 
used with no particular restriction. 1. is particularly preferred to use ^ 
readiness to discoloration and the color contrast produced by the d.scolorat.o. The met* 
oxides include, for example, FeO, (1.34<x<1.5), TiO, SnO. MnO, and Cr 2 Q, It 
particularly preferred to use FeO, for its satisfactory discoloration properties. 



Fed. is iron oxide of magnet >ype comprising mvalen, * «■ t**- *• >' * 
preferred for the FeO, .0 have a divalen, Fe con,em of 5 .0 24% b, weigh,, especall, 10 .o 
20% by weight, based on the total FeO r 

«. fine particles preferably have a primal panicle size of 1 ro 200 am. 
5 ,o 80 m. from,hevl,wpoin, of .he surface smoouTness 

L*£L of .he above-memioned TJB A » - *- *• «" ** 

^ an amoun, of 300 ,0 1200 pa*, by weigh,, parried 3=0 ,0 1000 p^byw,*, 
per lOOpr^a b, weigh, of .be binder. More specified,,, where .be amoon. of .h fine 
Z«Z » less man 300 parts by weigh., .he sehshivh, .o color change .ends .o be 
^JnTobling JL* sufficien, ~ » exceeds ,200 parts £ 

,he coa.i»g Bbn of .he bac k =oa.ing .aye, .ends ,o have ,ed„ced suengm. TWcre. ,he 

above-described range is preferred. 

An, binders can be used wi.h no resUicUon as long as appgcble ,o 
Fo, example, .hermoplasric resins. .hermoseUing resins, reacuve reams, and m~m 
.hereof can be used. Specific examples are vinyl chloride copolymers o, mo<hfied mnyl 
21:^, copolymers comprising add. memacryhc acid or -« 

cellulosic resins, and polyamid. resins. These bmdera preferably 

.noUcula, weigh, of 2.000 ,0 200,000. The binder resin can have , poUsmng tam* 
; ou p (so-caged po^ group), such as a hydroxy, group, a carboxy. group or a^ her^fia 
Llfbxyl group or a sal, M » phosphs.e group or a sal, .hereot a m.ro grtmp. a -« 

groop a clbony, group, an amino g^P, an afieylamino group, an 

L,p and . bltoe secure, such as sulfobcine o, carbobaame. ,o have unprovrf 

TpeLg properties for various particles which are b*orpor,,ed in,o .be bacxca.mg >»,er 
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Whu. ,he backing Uyer 5 in ,hc magna,* ,ape 1 serves ,0 form eofc , 
partem used for servo .racking as men,io»ed above. 1, is a marter of «- 
,ve ,he fi.nc.ions essenfial ,0 a bachco.Ung *«. Such fimcnons «M. » p^ndmg 
magna* ,ape wi,h S a,lsfac,ory running properties, (2) P-vdrng magnene up. w,,h 
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profiles, and (3) detecting .he beginning (BOT) am, the end (EOT) cf the tape. 

To perforot-th. fi.nc.ion (1). i. is preferred *, .he bacxe„,.mg ^ * « *™ * 
mode Je surfl roughness. On .he o.he, hand. 1. is preferred fo, >he ***** W 3 

Smooth as , prevent .he snrf.ce profile of , he — * 

being transferred .o ,he magnetic layer whfie .he tape K wound. Talang the balance 
these requirements into consideration, the hacking .aye, 5 pre erably h* an 
!£L menn roughness Ra of 7 to 50 nm, par«cu,ar„ 8 to 30 nm, a^ a >0 pom. mexn 
roughness Rz of 40 to 250 ran, particularly 50 to 200 nm. 

Tfi. arfthmetic mean roughs Ra, defined b, the fouowing equation «. 
nreasureLh , s,y>u,,ype profile, under the Mowing conditions » accords w.,h 

J1S-B0601-1994. 

Slylus .diameter: 1.5 lo 2.5 urn; curvature: 60 

:50 to 300 *iN 
80 pm 
:80 u.m 
:400 urn 



Contact pressure 
Cut-off length 
!5 Sampling length 

Assessment length 



/?«=j/ 0 b(* © 

wherein Y represents profile data; and I represents an assessment length. 

In carrying out the measurement, a sample piece is stuck to a slide glass for 
in carrying ou ns.R-3502 (while, in the present 

,. microscope, which satisfies the regents ^ ^ „ „ 0 , 

invention, a slid, glass produced by Ma— Glass K.K. was used, us* gr 
t,™,^ thereto} with water o, ethanol. Existence of exeessrve water or elhanol wffl rum n 
™ ™ Measurements. Therefore, the results obtained afie, = ^ 
evaporates to some extent and while an inference fringe can be seen frorotb. bacx 
25 slide glass are taken as Ra. 

The H> point mean roughness Rx, *ing defined b, the fofiowmg equation » was 
„ b ,ained under 2 same conditions as for the measurement „, Ra m accordance wrth a,S 
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B0601-1994. The sample piece was the same as used for Ra; the sampling length / was 
80 jim, and the assessment length /„ was 400 um. 

ft. +y,. +r-. +y„ +rJ+m +r« +r„ +y„ 4 +y„| ^ 

wherein Y,„ Y p2 , Y„ Y„ and YpS are heights of the five highest peaks within •>* »*»* 
section corresponding to the sampling length /; and Y ¥l , Y^ Y,„ Y v4 and Y v5 are he lg ht of 
the five lowest valleys within the sampled section corresponding to the sampling length I. 

In order for the backdating layer 5 to have the arithmetic mean roughness Ra and 
the 10 point mean roughness Rz within the above- specified respective preferred ranges, » . 
preferable for the backdating layer 5 to contain carbon black having a primary particle srze 
of 15 to 80 nm, a BET specific surface area of 10 to 80 mVg, and a DBP ofl absorption of 
100 to 300 cm'/lOO g. It is still preferred for the carbon black to have a primary part,cle 
size of 25 to 80 nm, a BET specific surface area of 15 to 70, and a DBP oil absorption of 
120 to 250 cm 3 /100 g. 

The carbon black is preferably incorporated in an amount of 0.1 to 5 parts by weight, 
particularly 0.1 to 3 parts by weight, per 100 parts by weight of the binder, which is effective 
for obtaining the above-described preferred P/B ratio and the above-described preferred 
arithmetic mean roughness Ra and 10 point mean roughness Rz of the backdating layer 5. 

Carbon black is known to have high light shielding properties. If carbon black is 
added to the backdating layer 5 in a large quantity, the layer will have high light shieldmg 
properties and may fail to transmit sufficient light, which is unfavorable where transrmtted 
light is made use of for servo tracking. Such being the case, it is a preferred manipulation 
to incorporate, into the backdating layer 5, silicone resin particles whose primary partrcle 
size is smaller than the thickness of the backdating layer 5 in place of, or in combmahon 
with, the carbon black, thereby to achieve the function (1). The silicone resin parties 
preferably have a primary particle size of 10 to 500 nm, particularly 10 to 300 nm. Silicone 
resin particles which can be used suitably include, for example, alkyl-modified silicone resms 
(resin particles having siloxane bonds extending in three dimensions to form a network 
structure in the inside thereof; and having the terminals of the network structure, ,.e., the 
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rf « of .he .articles modified with an .Ikyl). The sfiicoa. ,«in panicles « preferably 
surface of ,h. parf-dea. mo „ , ,„ 5 pam by 

To perfono .he tad. (2). » ia P «r OT ed to, ft. bachco.«n g la»«, Mo 

"pod a. o*d. cm» -J-- 

,„ ,00 ran, panicoWy 2 ,o 100 on, .spaed* 5 ,0 50 «. *= » 

^ perfides a,. « 

pa rticula,!yl0lo80pambyw.lgM,pe,W0pamoy S» „„ te ,„„ eusedal0 DO 
Ifides inespedive of wta.be, .ho eledricall, conducive m^gan* pamdes « used .ton 

described p,.fened P/B ,.*> and fo, snffickn.1, perfbnnin, .ho taoon (2). 

,„ ,ta raagne* fapc acecdin* ,o .ha prasen, — - ^ « ^ * 

perfo^ad oy *° — t rr* .STJTJL** 

. conveniionan, been deeded b, , hgb, .ransnuss™ . hod so ft* » totao. 
,ta b,ctao,,in S .ayo, 5 ,0 codain ca,bo„ bhcfc >„co,pora,,mof 
<le.ec,ion of EOT o, EOT is unnecessary i» «* P^cd nwenuon. Has offera an 
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advantage where transmitted light is used for servo tracking. 

The backdating layer 5 can contain a lubricant, a hardener, and the like in addition 
to the aforementioned components. 

Fatty acids and fatty acid esters are commonly used as a lubricant. 

Examples of the fatty acids are caproic acid, caprylic acid, capric acid, lauric acid, 
myristic acid, palmitic acid, stearic add, isostearic acid, linolenic acid, oleic acid, elaidic acid, 
behenic acid, malonic acid, succinic acid, maleic acid, glutaric acid, adipic acid, pimehc acid, 
azelaic acid, sebacic acid, 1,12-dodecanedicarboxylic acid, and octanedicarboxylic acid. 

Examples of the fatty acid esters are alkyl esters of the above-enumerated fatty acids, 
with those having 16 to 46 carbon atoms in total being prefened. 

Inorganic acid esters, such as phosphoric esters, are also useful as a lubricant. 

The lubricant is added in an amount of 0.05 to 15 parts by weight, preferably 0.2 to 
10 parts by weight, per 100 parts by weight of the binder. 

The hardeners to be used generally include isocyanate hardeners, exemplified by 
"Coronate L" (a trade name, produced by Nippon Polyurethane Industry Co., Ltd.) and 
amine hardeners. The hardener is added in an amount of 5 to 30 parts by weight, 
preferably 5 to 20 parts by weight, per 100 parts by weight of the binder. 

The backdating layer 5 is formed by coating the substrate 2 with a backdating 
composition having the above-mentioned components dispersed in a solvent. The solvents 
include ketone solvents, ester solvents, ether solvents, aromatic hydrocarbon solvents, and 
chlorinated hydrocarbon solvents. The solvent is preferably used in such an amount that 
the backdating composition may have a solids dntent of 10 to 50% by weight, particularly 
20 to 40% by weight. 

The thickness of the backdating layer 5, formed by applying the backdating 
composition, is preferably 0.1 to 1.5 still preferably 0.2 to 0.8 urn, taking into 
consideration the light transmission of the color change pattern 10 and the thickness balance 
with the magnetic layer 4 and the intermediate layer 3, and the like. 
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The b*c k coa,iog = * «* 3 to * «*• " f " > ° a 

of lines along .he longhodM direcion of .he magna* «P« 1- "» P b <* »«* ' * 
1, ch ange pauern of .sing). «" *— ° n,h ° 

by er 5 .long .he longimdina. direcrion of ,he magneric upe 1. Tl» **>- » - *«-* - 
dl backing >a y er 5 ma, be a sing., or , phrralh, - - — ^ *«£ 
hmgimdina, Mb of .he magneric .ape 1. F»,.her. ,he paUem 10 can be compnsed of 
rilslrinooos pieces of lines along .he longhudinal M. of .he rn.gne.rc .ape 1 as 
shown in Fig. 5. 

The color change pauern 10 shown in Fig. 5 is described below. The color change 
psuern 10 is made np of pieces 10a angled a. * whb .be tonghudM — of he 
magna* .ape 1 and pieces ,0b angled a. -e'. which ahem... wi.h each o.her a!ong ,he 

1 eriine c of ft. magneric .ape 1. The sngU e has an inOnence on Ore .ccur.^ o 
posirionmg * servo .racing. A preferred a„g>e 6 m, spring ~ J* 
£*M« is 5 .0 85', panicnlarhy 10 .o 30'. The lengrhs of ,h. prece. «. - -* 
Z .he sen,, or differ*., be. are preferably .he same. A preferred lengrh of .he p M. 
»d 10b is 5 .« 140 « prt** 5 .o 80 — The spadng ba.wee. , Ore p.ece 10. - 

2 piece 10b in urn. of .he inrcrva! g along .he longi-ndina. direcrion of rhe m.gne„c rape 
t ls Z2, as narrow as possfcle. S m .raching based on .he cofcr change p^0 

shol in Hg .5 can be cried oo, in .he same manner as in .he cnae of nsnrg .he coior 

change pattern 10 shown in Hg. 3. 

General particulars concerning the magnetic tape according to the present invention 
are described hereunder. 

The magna.* ,. y er 4 of .he magna* .ape 1 shown in Fig. 1 la fonned buying, 
magneric coa.ing compos,.**, comprising ferromagneric powder and a brnder. Name ly , .he 
magnetic tape 1 is particulate magnetic tape. 

The ferromagneric powder which can be nsed inch.* acMa. or 
ferromagneric powder and rabntar fem>magne«c powder. Acicnlar or apmd! -shaped 
^ magnetic powder faM. fe.omagoc.ic men! powder mmo* compnsmg non and 
I Ze,ic I ordde powder, and ubnlar ferromagneric powder lnchrd« ,c„omagne, K 
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hexagonal ferrite powder. 

More, specifically, U» fertomagne.ic nK-al powde, Modes powder having a «,al 

co„,e„, o t 50*b,w«iS» - «. — ' ^"^T^ fX^ 

Specific copies of such ferron»g»e.ic ro e,a, powders incfcde Fe-Co. ^MF. 
A Fe-Co-Ni, Fc-NWUrZn, and FcAtSi, Ihe. fcnomagnCK ». °» d ^" d " 
Ll ,^:. Co-doped y-Fe,C and Co-doped FCO. (4/3^ * ^ « 
spindle-shaped fe„on»gne.ic powder preferably has a major ax* lengrh of 0.03 o 02 p» 
Iricularh 0.05 «o O.lo pn, wi.h an acicula, rafio (major a* leng-nWr a»s 1 ngrh) of 3 
TlS olicuiart, 3 .o 10. The acieular or ipindla-shapcd fertornagneuc powder 
,o 15, parfcularly 3 .o 135 to 190 kA/m, and 

preferably has a coercrve force (He) of 125 10 2rjUKA/m,p 7 
a sa.ura.ion ro agne.iaa,io„ (os) of 119 .0 167 Art* parrrcniarl, 127 o 152 A» /kg 
Further, rba BET specific surface are. of .he acicula, fer,o»,agn..ic powder * preferably 30 
10 70 ra7g, particularly 40 to 70 mVg. 

The ferromagneUc hexagona, ferrhe powder indudes fine .abula, part** £ W- 
ferri.. o, s.ron,iurn fern.e, part of .he Fe ».« of which ma, be displaced Co. N, 

^ V o, .he like ..on*. The fe„om»gne,ic hexagonal fert..e powder preferably haa a 
lw diame.er of 0.1 pm or smafier, particularly .0 ,o 90 nn, espeeiafi, 10 ,o 40^»d 
„, aspec, ,a«o (diamrtcrANckncss) of 2 .0 7, partly 2 .o 5 preferably . 
code force (He) of 135 .o 260kAA» and a aa.ura.ion magnemaUon (oa) o 27 to 
P.I.U 43 .o 72AmVkg Further, .he fertOn.agne.lc hexagon* fertrre 
powder preferably has a BET specific surface area of 30 lo 70 m /g. 

« ^ .he fcrromag»c.ic powder can con.ain rare easrh e.em.„.s or .ransi.1™ 
«- .Lsl ferron.agne.ic powder can be subjeced ,o a surface „ , » 
improve dispersWy and ,he like. Tne surface .rea,me», can usually be P-*"-"** 
^d siml .o .he m.,hod for coa.ing .he surface of .he ferromagncc pow*r an 
fcrorganicoxide. inorgamc oxides which can be used in, his surface .rea.men. mclud. A70, 
^ TiO ZrO„ S„0„ Sb,0» and ZnO. Tnes. inorganic oxides can be oseO Cher 
fa « oTas a mbdorc of ,wo or more .hereof. Tne surface .reaunen. can also be 
" by an organic ,rea,me„, such as , silane coupling „ea,me», , «_ -phng 
treatment or an aluminum coupling treatment. 
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TV binder .0 be used can be of , hose illus,r..ed for .he former, of .he backcoa.ing 
Uye, 5. While .he de.ails of .he binder are no. described here, .he exp— gwen ■ 
JL. .0 .he backing -aye, 5 app,, appropriate*. Tne binder * " 
amoun. of 10 ro 40 parta b, weigh., particularly 15 ,o 25 parts b, we,gh., per 100 parts b, 
weight of the ferromagnetic powder. 

The magnetic >a,er 4 c„ further conlajn .bra*, grains, carbon black, lubricams, 
hardeners, elc. in addilion lo .he aforemenrioned components. 

The abrasive grains .ha. are preferably used Include particles of subsume having. 
Mohs hardness o, 7 o, higher, aoch as ahnoh* silica. 7sO and 0,0,- 
Mandpoin. of reduction in HoUonal coef6eien, during mmdng and nnprovenKn. - nanmng 
durably, .he abrasive grains preferably have a prinnny ptfUcle sm. of 0.03 .o M m 
partial, 0.05 .0 03 Mm. The abrasive grams are p,efe,ab.y added in . —-<«<• 
L parts by weigh.. pM* 3 .« 15 parts by weigh., pa, 100 parts by we^h. of .he 
ferromagnetic powder. 

The carbon black, lubrican., and hardener .o be nsed can bo of .boa. nsefo. for .he 
forma.ion of .he bsckeoaring layer 5. Therefore, .he de.ans of ,„ese component « 
described here. The e*p,an»t,ons given in rCUon .o .he backcoarmg ay* , S«* 
a P p,opria.ely. The ctnbon black is prefe,ab.y used in an .mount ot 0.1 to lOpamby 
wdgbl partLlarly 0.1 ,o 5 parts b, weigh., per 100 parts b, weigh, of .he fertomagne,* 
JL The mbncan. is prefab used » an amoon. of 0^ .o 10 parts b, .* 
^ 0^ .o 5 parts b, weigh., per ,03 parts by weigh, of .he ferromagnCK _powd« 
•P. JL is preferably as*, in an amoon. of 2 .o 30 parts by weigh, ^ 5 .o 
20 parts by weight, per 100 parts by weigh, of .he binder. 

If aestre* the magnetic layer 4 can contain varioos addl.ives customarily used to 
magnetic .ape. such as disperssn., ms. inh.-bi.ors. and antuunga*. in addiuon .0 ,he abovo- 
described components. 

The magnetic layer 4 is formed by applying a magnetic coating composition having 
«. aforementioned components dispersed in a so]ve„, on an intermedia., layer 3. Th. 
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can be of .hose iU-snared fo, « in ^ baekcoaring * - 

oreferabr, used in an .moon, of 80 10 500 pans by weigh.. paro.o3.rt, 100 to 350 parts b, 
ZZ^™ l«* of .be ferr„rn„ne,ic powder preaen.in.hc magna,* co».rng 

composition. 

The magne.ic coaling con.posi.ion is prepared by. for exampie, pretainarDy r*»ng 
,he ferromagnl powder and .he binder rogerbe, wnh a portion „ Mb. ^ - . 
Naughrer miaer. c,c, kneading .be premise in a con.im.ons pressor, kneader, a m» 

fading machine, ere dgoring .be mixmre wi,h ano.be, portron of .he sob,... 
screw kiic B dispersion additives, such as a 

followed by dispersing in a sand raffl, etc., add** the p 

lubricant, filtering the dispersion, and adding thereto the remainder of the solvent an 
hardener. 

Th. magneuc layer 4 formed of .be abovcd.sc.ibed magnetic coa.mg companion 
preferab* bas U fo- of 119 ,o 280 MM. Pearly 120 ro 250 k* espec,^ 
l^To222kAAn, ro secure sufflcien. recording and .eprodocing charaensucs. Further 
£ 4 Pr.f.rab^ has , sa.ura.fcn On* deosny of 0.1 ro 0^ T. partrcoUriy 0.15 

to 0.45 T. 

^proved S/N ratio and for preventing self-demagnetization, the 



thickness 



The inlemetole layer 3 is explained below. _™«o 

The i»..rn«dia,. layer 3 may be eirbe. a layer baving magnum o, a „onnmg»»c 
,aye, Where .be inremrediare ,aye, 3 is a >ayer having magncism, i. . a mag»..,c >.,« 
Gaining magna,* powder. winch is formed b, using a magna,* »a,r»g 
main* comprlg magne,ic powder, nornnagnertc powder, a bmde, and » Wre 
on ,h Cher hand, .he in.an.edia.. iayer 3 is a nonmagne* layer, -he 
formed by using a nonmagnertc coaring con.posi.ion maimy compnsnrg nonmagncuc 
;X . binder! and a solven, (rhese cnaring con.posi.ions w0> ba incmsrvel, refer,* ,0 as 
an intermediate layer coating composition). 

Ferromagne,* powder is preferabiy osert as .be magneric powder. EUhe, of hard 
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* a ™*onei?c nowder can be used preferably, 
magnetic powder and soft magnetic powaei 

The hard mi ghe„c *o*de, » "'"^"^17^ 

fc^agneric -u. - ~- ^"l^nWhere. are 

,he same as the ferromagnetic powders used » -be ntagneuc "yer 4, 
given Iherelo apply appropriately. 

^ son magnetic „wde, - * - * - P^"' ^ - 

Shoh.bo (1 984) can tensed. SpecificaDy, son magnetic oxide powder and soft 
metal powder can be used. 

Spine, type ferrite powder is p,efe„h,y - - 
TV spine, type M. powder InCndea ^^"^S^w. ferrite. 
U„Fe.O„ Mn-Zn type ferrite, Ni-Zn type type ferrite. These sof, 

thereo£ , • , a~ V* Si allovs Fe-Al alloys (e.g., Alperro, 

- - r^^J^c^Ly alloys composed of the 

AlTenol and Alfer), ^^^dust (Fe-Si C 9.6 wt%)-Al(5.4 wt%)). and F, 
Ni-Fe binary system and Mo, Cu, Cr, etc.), se ^dually or as a 

Co alloys. These soft magnetic metal powders may be used 
combination of two or more thereof. 

ru « ma onetic oowders include a spherical shape, 
a tabular shape, and an acicular shape. Thesuteonn P 
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, -u a m » on e\\ c oowder can contain rare earth elements or 
If desired the above- described magnetic powaer ^ 

„J — . *** » .he fenon^gne* »— " fc 

powder may be effected. 

The aforementioned nonmagnetic powdex is explained. The^agnetic powder 
M* P-iCes of nonmagnetic iron oxide (red oxide), baHum sulfate, 
magnesium carbonate, calcium carbonate, calcium oxide, zinc o»de, magnesium 
LgLsium tungsten disuse, molybdenum disulfide, 

sflil carbide, cerium oxide, corundum, artificial diamond, garnet, sibceous stone, s^n 
ntlde molybdenum carbide, boron carbide, tungsten carbide, titanium carbide 
mtnde, rooiyoaen PreferTe d of them are nonmagnetic iron oxide 

diatomaceous earth, dolomite, and resins. Preferred oi mem * 
013,010 _ _ ., These nonmagnetic powders can be used 

.red oxide} titanium oxide, and boron nitride. These nonmagn t~ 

<rea otoucj, ui«" ,1,-reof The nonmagnetic particles 

ci.be, individually o, as a con.btoa.ion of wo o, more .be.eot ™ » P 
raa y bave an, of a spheric* shape a ..bub, sbape, and an accnln, ahap. » may bo 
Spheric! Kb*, and »no,phou S ^ ' ^ 

acicular ratio of 3 to 20. Where the nonmagnetic powder is used in com 

^--t: f Tr,:rr- £2^- 

«. inunncofe layer 3, ehher .nagneUc o, ^.gneric. cun 
addition ,0 .ha .bovcenuoned component and n»y fcrtte con.a» ab^ve „o* 
m, ebon b b ch. h„de„e, 5 , and so forth. - — ~ 

- be of ,hose — , . .a 
Parted »»ou„, S of .hese component » hown befc^g, ^ 
, p., 100 p«.s b, weigh, of .he uul anoun. of .he mngncUC pow 

po.de, («he,e ,he iaenuedialc layer 3 is . n.agne,.c bye,) or 100 pans by g» 
Ln.gne.ic powde, (where .he in.en,edia,e Uyc, 3 is » nonsn.gn.uc laye,). 
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Binder * •» « »»" *» P""""""' 10 " " Pi,m " f ' 

Lash* :1 to 30 pam by .eight, par.to.My 1 to 12 p»ts by ,«iM 

Lubricant « » 20 P- * " anto " a " y 1 " 7 "I" „. 

"uc .0. 5 ,o 30 p»«s by weigh, P« 2 ,o 10 paris b, we,gh. 
Hardener :0 .5 to 12 parls, particularly 2 to 8 parts by werght 

" ed, ,b« intertnediate .aye, 3 can contain .be additive, as couid be added ,0 .he 
magnetic layer 4. 

The intermediate layer 3 * formed by coating .he subs,., 2 wnh an in— e 
w coating coition containing .he afcementibned component and a so»«d Jfc 
len, may be ofthose used in .he baehcoatn* compos,,™ and 
composition. * -en. o f .he soWen, to be - »J«^ o J^f the 
weigh., p»*»tarly 300 to 500 pans hy wcgh., per 100 parts b, we*h. 
nn.LJp.wde, and ,be nonmagnetic powde, (where .he n,,en»ed,».e laye, 3 , a mag* 
Tye,, o, m pa»s by weigb. of .he nonm.gne.ic pawder (wbe,e .he »,em,ed,a,e .aye, 3 
nonmagnetic layer). 

The in— laye, 3 should have some thiehness .o 

mJm la hable .o cause crach ini,ia,ion when defected, According* . prefers 
ihickness is 0.5 to 10 um, particularly 0.1 to 3 pm. 

Whe,. the intermediate laye, 3 is . layer having magnet its «-*•»- 
from 80 ,„ 3501rA/m, parttodarl, 150 to 300^ from the standpom 

whieh lesds to incressed noise, and too few a saturation flu, densny can result ■ ,nsuf6c,en. 
output. 

MalerU s constituting the substrate 2 • nonmagnetic materia* Wuding p*«* 
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hbphenr.syc-Wla.ci P***-, -* - P*"* 1 "" ^ fT 
deL.ivel such as cellulose ae.,».e bntyr... - — ' P"""™"' ' 

such as polyviny. chloride and polyvinyHden. chloride^lyamide; po.vimid.; polycarbonate; 
polysnubne; polype, Cher ketone; and polyu.eU.an.. These matenals can be used 
SLuaB, o^ combination »f two - — *-« »— * "* — ^ ° f 
rhese materials can be subjected .0 uniasial or biaxial stretching, . corona d^chasge 
tiea.menl, a treatment for improving adhesion, and Ihe Bee. 

yhe „**»» of ,he subs„a.e 2 is no. particularly limited It is preferably 2 .0 
100 lira, stffl preferably 2 to 76 *im. 

The outline of a preferred process for producing the magnetic tape 1 shown in Hg. 1 

is described below. , 

A magnetic coating composition for forming the magnet* layer 4 and an 
intermediate layer coating composition for forming the intermediate lay* : ^are appbed 
simultaneously to the substrate 2 in a wet-on-wet coating system to provide coatmg layers 
^spending to the magnetic layer 4 and the intermediate layer 3 
prcscrL thicknesses. That is, the magnetic layer 4 is preferably provrded wmle 

interniediate layer 3 is wet. 

The coating layers are then subjected to magnetic 6eld orientation, dned, and wound. 
Thereafter, .he coated ma.erial is calendered, «ri a bad.coa.ing laye, 5 . formed- 
Ahemati.e.y, formation of the intermediate layer 3 and the magnetic layer 4 n», be 
preceded b, formation of the backdating layer 5. Tire coated matcnal > aged at 40 to 
80-C fo, 6 to 100 bens and then slit to a prescribe width. A color change pattern 10 » 
,hen formed on the backdating laye. 5 in acoordance with the aforementioned method. 

The stannous coa.ing technique in a we.-on-we. coating system is 
Japanese Pa.cn, Laid-Opcn No. 73883/93, column 42. line 31 to comrnn 43, Ime 31. Th* 
is a technique in which , magnetic coatmg composition is apphed before an ,m=— 
w coating composition dries. This technique being followed, there . obtatned magnchc 
,/pc which causes few dropo„.s and can cope with high-density recording, and rhe coatmg 
layers of the resulting magnetic tape have excellent durability. 
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The magnetic field orientation treatment is carried out before each coating 
composition dries. The treatment can be performed by applying a magnetic field of about 
40kA/mor higher, preferably about 80 

the magnetic coating composition or passing the coated material through a solenotd type 
5 magnet of about 80 to 800 kA/m while the magnetic coating composition is wet By the 
magnetic field orientation treatment under such conditions, the ferromagnetic powder m he 
ra agnetic layer 4 are orientated in the longitudinal direction of the magnetic tape 1. For the 
purpose of inhibiting the thus orientated ferromagnetic powder from changing tts onen.at.on 
during the subsequent drying step, it is a preferred manipulation to apply warm arr of 30 to 
10 50-C from above the magnetic layer 4 immediately before the magnet* field onentaUon 
treatment, whereby the coated material is dried preliminarily to have a controlled restdual 
solvent content in each layer. 

The drying of the coating layers is carried out by, for example, supplying gas heated 
,o 30 to 120-C. The degree of drying can be controlled by adjusting the temperature and 
15 the feed rate of the gas. 

The calendering is carried ou, by, for example, supercalendering comprising passing 
the coated film between two rolls, such as a combination of a metal roll and a cotton .oil or a 
synthetic resin roll, or a pair of metal rolls. The calendering conditions are preferably 60 to 
140°C in temperature and 100 to 500 kg/cm in linear pressure. 

1„ the production of the magnetic tape 1, the surface of the magnetic layer 4 can be 
* subjected to a finishing step, such as burnishing or cleaning, according to necesstty. t ts 
also possible to apply the magnetic coating composition and the intermediate layer coattng 
composition by a generally known successive coating techmque. 

While the magnetic tape of the present invention has been described based on the 
25 preferred embodiments thereof, it should be understood that the present invent™ a ; not 
deemed to be limited thereto, and various changes and modifications can be made theretn 
without departing from the spirit and scope of the present invention. 

For example, the color change pattern 10 in the foregoing embodiments may be a 
combination of a color change pattern 10 composed of one continuous line or a plurahty of 
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conlinnons lines having . described wrdlh long the I^W of .be magnet 

, ap e , -4 . co.o, chsnge pa.ern ,0 compos* of discon.in.ou, lines havmg . prescribed 
..widlh^anged-along .he longilndtal dfrecllonc>f U^gfletkaape.1. ^ . 

Tfie coin, change paten. 10 ma, be composed of do.s arranged m » to or . move 

or a combination thereof. 

Fanner, .he color change pauem 10 ma, comprise circles, elbpses o, an, olhec 

Seines or an arbitrary combination thereof. 

The magna* ,,pe 1 shown in Fig. 1 c have a prhner layer be.wcen .he s„bs.ra,e 2 
„ d ,he i »,ennedia,e,o,e,3or.h.bac k ^i»gl.ve^. ^ ^ ^ 

•While .he magnetic lape according lo the aoove oescn 
par.icn.ae lype, .he efiecls of ,he present invention can bo prodnced eqoag, when 
present invention is appbed lo magnetic lape of melal-deposiled type. 

The presen. invention has been described and will be heller understood from the 
lowing Example, However, the Examples are given fo, P-F-- -* - 

, te p, JL invenlion b no, construed as being limiled .hereto J" 
JL*. and Cmparalive Examples, ,he of .he hocking - 

a a ius ,ed b, . e amonn. * ^ „ ( ,h! vlscosi., of ,e 

ketone:toluene:cyclohexanone=3.2.1) so tnai n may 

uta as a slandard. Unless olherwise specified, ag .he pam and percenrs are grven by 
weight. 

pX/aMP1.P.1 

The Mowing component except .he hardener were kneaded in a kneader diapered 
ta . and JL ^dispersed in a sand mDh The dispersion was frhered Itaongh a 

Tpm filter, and finafiy, .he hasdene, was added Iherelo to prepare a backcoafing 

having the respective formulations described below. 

BmmdaliQi. QtBackenating romposiiion: ^ ^ 

FeO, , 
(primary particle size: 32 nm; BET specific surface area: 52 m / g; 
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coercive force: 10.3 kA/m (129 Oe); saturation magnetization: 

85 Am 2 /kg; divalent Fe content: 19.7 %; x=1.363) 

6 2parts 
Phosphoric-ester Gubricant) 

(Phosphanol RE610 (trade name), produced by Toho Chenucal Ud > 

Carbon black 

(primary particle size: 54 nm; BET specific surface area: 32 m /g; 

DBP oil absorption: 180 cmVlOO g) ' _ 

30 pans 

Indium-doped tin oxide (ITO) 

{primary particle size: 35 nm) 

. . * 17 parts 

Polyurethane resin (binder) 

(number average molecular weight: 25000; sulfoxyl 

group content: 1.2 x 10" 4 mol/g; glass transition point: 45*Q 

& x 1 part 

Stearic acid (lubricant) 

4 parts 

Polyisocyante (hardener) 

(Coronate L (trade name) produced by Nippon Polyurethane 
Industry Co., Ltd.; solid content: 75%) 

VU pans 

Methyl ethyl ketone (solvent) ^ ^ 

Toluene (solvent) 
Cyclohexanone (solvent) 



Eoimulalion of Mnmrtir rontinr Composuton: 100 parts 

Acicular ferromagnetic metal powder mainly ^ f 

comprising iron (Fe:Co:Al:Y:Ba=70:25:2:2:l (by weight)) 
(major axis length: 0.07 jxm; acicular ratio: 6; coercive force: 
160 kA/m (2010 Oe); saturation magnetization: 142 Am 2 /kg; 

specific surface area: 56 mVg; X-ray particle size: 0.014 urn) 
Y 8 parts 

Alumina (abrasive) 

(primary particle size: 0.15 |xm) ^ ^ 

Carbon black (antistatic agent) 

(primary particle size: 0.018 |im) ^ ^ 

Vinyl chloride copolymer (binder) 

(average degree of polymerization: 280; epoxy content: 1.2 wl%; 
sulfoxyl group content: 8 x 10 $ equiv./g) 
Polyurethane resin (binder) 



7 parts 
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(number average molecular weight: 25000; sulfoxyl group 
content: 1.2 xlCT'equiv./g; glass transition point: 45°C) 

1.5 pans 

Stearic acid (lubricant) 2 
2-Ethylhexyl oleate (lubricant) ^ ^ 

Polyisocyanate (hardener) 

(Coronate L (trade name), produced by Nippon Jolyurethane Industry Co., Ud.) 
Methyl ethyl ketone ^ ^ 

Toluenc 40 parts 

Cyclohexanone 

F ^„ 1g ,inn of imrrmHinir T nyrr C^linr rompoMliom 
a-FejOs 

(average particle size (major axis length): 0.12 um; 

acicular ratio: 10; specific surface area: 48 m'/g) ^ 

Alumina (abrasive) 

(primary particle size: 0.15 \ua) ^ ^ 

Vinyl chloride copolymer (binder) 

(average degree of polymerization: 280; epoxy content: 1.2 wt%; 

sulfoxyl group content: 8 x 10 s equiv./g) 

* o pans 

Polyurethane resin (binder) 

(number average molecular weight: 25000; sulfoxyl group 
content: 1.2 x 10" equiv./g; glass transition point: 45°C) 

1 part 

Stearic acid (lubricant) 

# 4 parts 

2-Ethylhexyl oleate (lubneant) ^ ^ 

Polyisocyanate (hardener) 

(Coronate L (trade name), produced by Nippon Polyurethane Industry Co. Ltd.) 
Methyl ethyl ketone 

Tolucnc 30 parts 

Cyclohexanone 

The ^nnediM. byer eoadng con.posi.ion and .he magnetfc coa,ing composition 
„ ere ap^ "JLneooa, „n,o F*-W- "»•—" f " * 

riTf . die eoa.ee ,o fonn ,he ..spec,*, eoa.ing *» » — - " 

Tnd" ^ ^ H. — - - P— • h ' 0 " 6h ' 50le " 0,d ""^ ° 
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400 kA/m whU. we, and .hen — * . — * -**« f » * 

,0 mtain. Afler ,he .hying, .he coa.ed film was calendered .o fen. . «t— £ 

seeing compos and dried .. 90'C .0 fonn . ta *~«J*' f 

„, 0.5 pm. TV rn.gne.ic ,ap« s,oc k Urns obtained was s» » — of 12.7 mm »ota 

magn^c ,ape. The magne,ic iayer of he resoldng naagnerie .ape had , 
l<s£*. a sa,o,a,io» flu, densn, of 04.7 T, and a sqmneness ,a„„ of 0.86. _ The 
Lhnjcmean roughness Ra was 4.2 nro, and .he 10 poin, mean roughness 

As shown in Fig. 2, .he backing .aye. of .he reding n-ga** «- 
^dia.ed wi.n fcse.beans having a wave.eng.h of 1.03 >un, en.u.pu. of 03 W. and .beam 
H,of 18 pan .o fonn a nolo, change pauean of a ph.*, ofhnes. Tbe co^ge 
paTen, .hus foZd was composed of a pin-, of conunoous s,aaigh. fines ex-endrng m he 
C"dL di.ee.ion of .he magneric ,,pe and .,ual>, spaced in ,he widO, dneCon of .he 
magnetic tape. 

A magneUc .ape was ob„i»ed in ,he „ manner as in Example 1, excep. for ush* 
e„bo„ halving a prinw, pariicl. sfce Of 28 - a BET specific s^ce «. - £ 
«■ a DBP ofl absorprion of 50emV100g as .he carton blade - .he b^coaUng 
con.posi.ion used in Exempt 1. A Colo, change pauern was fbnoed on .he bac k coa.,ng 
lave, of .he magnetic .ape in .he same manner as in Example 1. 

A rnsgne.* up. was ob.ained in .he same manner as in Example 1. .seep, lb* A- 

amonn, of * PA - - — «"^ fo ° - * " 1 'Z££ , e 
,00 paris and .ha. 1TO was no. incorpora.ed. A co to , change patten, was fonned on 

, backdating layer of .he magnate .ape in .he same manner as in Example 1. 

A „,™,i= ..p. was ob.ained in .he same manner as in Examp.e 1 excep. for 
,epu4 TO of JbackcosUng compos,,*, nsed in ExampU 1 ^*> <™ 
. , . nm . RET specific surface area. 43 m /g, 

(primary particle size: 32 nm, Hbi s P 
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of the magnetic tape in the same manner as in Example 1. 

A magnetic tape was obtained in the same manner as in Example 1. except for 
facing the carbon blk of the backdating composition -^"^^ 
of P sai co 8 „e resm particles (aH.l-mooiBe, silicone ^J^^^ 
300 nm). A color change pattern was formed on the backdating lay 
tape in the same manner as in Example 1. 

COME & p att VF FXAMP1.F.1 
A magnetic tape was obtained in the same manner as in Example 1 except for 

pacing ^cfLl-— — ^ — ^^n? 
replacing * ^» c «#>cific surface area: 48 m /g). 

^ *. ««. - ^ •» * r„n„. Is-* «p. in «» 

A color change pattern was formed on the backdating layer 

same manner as in Example 1. 

CQMEAB FX AMP1 E 2 

A magnetic tape was obtained in the same manner as in Example 1, except for 
\T J rro of the backcoating composition used in Example 1 with 10 parts 
replacing 70 parts of FeO, of he backcoatuig P° ?() rf DBP oQ 

of carbon black (primary particle size: 28 nm, BET specie s , of 

absorption: 50 cm'/lOOg). A color change pattern was formed on the backcoatmg 

the magnetic tape in the same manner as in Example 1. 

CQMEAB Arnvp FX AMPT E 3 
A magnetic tape was obtained in the same manner as in Example 1 except for 
A magnetic tape was backdating composition used in 

> magnetic tape in the same manner as in Example 1. 

CQMEAB ATTVF EXAMEI E 4 
A magnetic tape was obtained in the same manner as in Example 1 except for 
A magneuu wVcoaline composition used in 

changing the amount of the polyure.hane resui of the backcoatmg po 
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Example 1 to 10 parts. A color change pattern was formed on the backcoating layer of the 
magnetic tape in the same manner as in Example 1. 

In order to evaluate the performance of the magnetic tapes obtained in Examples and 
Comparative Examples, the reproduction output of the magnetic tape, the arithmetic mean 
roughness Ra, 10 point mean roughness Rz, coefficient of dynamic friction, surface 
resistivity, void diameter, and void volume of the backcoating layer, and the hght 
transmission and color change of the backcoating layer were measured. Further, the 
magnetic tape was subjected to a servo signal writing test. The results are shown in Table 
1 The P/B ratio of the backcoating layer is. also shown in Table 1. Of these 
measurements, the arithmetic mean roughness Ra, 10 point mean roughness Rz, void 
diameter and void volume of the backcoating layer were measured in accordance with the 
aforementioned methods. The other measurements were made according to the following 
methods. 



Reproduction Output: 

A head tester method was followed. Signals having a recording wavelength of 
0.6 jun were recorded, and the reproduction output was measured. The results obtained 
were expressed relatively taking Comparative Example 1 as a standard (0 dB). 

Coefficient of Dynamic Friction (n): 

The magnetic tape was run on a tape tester TBT-300D manufactured by Yokohama 
System Kenkyusho K.K. at a speed of 3.36 cm/sec with its magnetic layer in contact w»h a 
cylinder having a diameter of 5 mm at 180°. The tensions on the reel-off side and the reel- 
up side were measured to obtain a frictional coefficient (ji) from equation (iii): 
u. = (lM)ln(reel-offtension)/(reel-up tension) (iii) 

Surface Resistivity: 

A pair of electrodes plated with 24-K. gold and finished to have a surface roughness 
of N4 (see ISO 1302) and having a radius of 10 mm were put in parallel horizontally on the 
magnetic layer with a center-to-center distance d=12.7 mm. A direct voltage of 
100 V±10 V was applied to the electrodes while applying a force of 0.25 N to both ends of 
the magnetic tape, and the current between the electrodes was measured, from which the 



29 



surface resistivity was obtained. 

Ueh ' TCI »■» - - ,fc BEl " tavi ° 8 a wa TX » 

lnemagneuc p . f lhe ratio G f transmitted light to 

900 nm, and the percent light u— » - ™^Tl « transmissions measured 
5 incident light was obtained. The values shown m Table 1 are 
before the irradiation with a laser. 

Color Change in Color Change Pattern Area: ^ 
The part irradiated with laser beams was observed with the naked ey 

optical microscope. 

10 Servo Tracking Test: ^ mt >t\r tane for evaluation 

~ als were record ed on the magnetic layer of the magnetic tape tor e 
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^rted on data .racks of 600 .pnnn as demons.ra.ad m Table 1. 
of 5 «m»«acWo g »i.hoa. re d»o»g.hada.a»aa. 

„«hoo. soffering ton. rmparnnen. of fun ^ ^ ^ 

The pr««n. Invention provides magna* »pa havmg P _ 
«. presen, — provides ^^^^lu — * * 

» * 6 "° 2 .he invasion can be p,.c.iced 

prcsen. invenHon. Acccrdmgly, .1 shonld be """" ^ claims . 

orhervise rhan as specifically dasaribad w,.nm .ha saopa of .ha appen 



